The aim of this study was to analyse the circumstances, the forensic assessment and the legal assessment of police shootings of civilians, according to the severity of the victim's injuries. Sixty-nine cases tried in Portuguese criminal courts were analysed. Of the 32 cases that resulted in death, 16 were on the public thoroughfare and 13 were in the victim's vehicle or in third-party vehicles. The majority of the lethal cases occurred when the region of the body hit was the thorax/abdomen. The firearm most frequently used was a semi-automatic 9 mm pistol. In cases resulting in death police officers involved were convicted whilst those involved in non-lethal cases were acquitted. The results of this study can be taken into account by Portuguese authorities for the implementation of policies that will allow the restriction of firearms use by police officers to situations of imminent danger of death or serious injury and that will make it possible to avoid shooting at fleeing civilians.
Introduction
The duties assigned by law to the police mean that police officers may use the force when civilians do not comply voluntarily with their obligations arising from the law or with legitimate orders from the authorities, or when they jeopardise the legal property of the police officers themselves or of third parties. However, the United Nations Code of Conduct for Law Enforcement Officials states that the use of force shall only take place when this is strictly necessary and as required for police officers to do their duty. 1 In regards to the use of force by the police, discharging firearms at the bodies of civilians stands out. For this to be legitimate, firearms may only be discharged as an extreme measure to protect the life or essential physical integrity of the police officer or of third parties, as stated in the Basic Principles on the Use of Force and Firearms by Law Enforcement Officials. 2 Although the Code of Conduct for Law Enforcement Officials has no mandatory direct application in any country, Portugal was the only European country that expressly adopted these principles as can be demonstrated in the Portuguese Decree-Law n. 457/99 of 5 November. Several studies have shown the actual circumstances under which police officers shoot at civilians, of note being defence against assault 3e10 and making arrests.
5,10e13
The use of firearms against civilians is the most severe coercive mean used by the police. This severity arises from the high morbidity and mortality associated with it. Taking only the death consequence into account, we have the following data: in Australia, between 1 January 1990 and 30 June 1997, 41 deaths, 5 and only in Victoria, between 1991 and 1996, 18 deaths, 11 The consequences of shooting civilians, in terms of the severity of the injuries, depend on the part of the body hit. 12,22e24 If the shooting results in death, this can be immediate when the brain or the spinal cord are hit, 12, 23 or the heart, even though the effect tends to be less immediate in this case. 12, 23, 24 The aim of this study was to analyse the circumstances, the forensic assessment and the legal assessment of shootings of civilians, according to the severity of the injuries, using the criminal proceedings brought against police officers and taken to court.
Materials and methods
The Portuguese Public Prosecutor's Office (PGR) and the General Inspectorate for Home Affairs (IGAI) operate as formal bodies for monitoring police activity in Portugal and keep records of lethal and non-lethal cases arising from Portuguese police officers discharging firearms at civilians in the line of duty.
In order to carry out this study, we asked the PGR and the IGAI for a list with the identification of all of the criminal proceedings brought against police officers suspected of killing or injuring civilians after discharging firearms in the line of duty, where the cases had been brought to trial, as well as the identification of the courts where we could go through these proceedings.
We received a list of 90 criminal proceedings related to facts occurring between 1991 and 2012. Next, we requested authorisation to go through these cases from the presiding judges. We received permission to go through 70 criminal proceedings but one of these was excluded from our analysis as it was not possible to assess the severity of the injuries. We were not able to consult the other 20 cases: 11, because they could not be found in the courts, and 9, because no reply was received from the courts. Thus, this analysis took the information from 69 cases into account.
The information was collected by actually going through the criminal proceedings in each court. A form specifically designed for the purpose was used. It was based on collecting the information from the forensic pathology and clinical forensic reports used by the National Institute of Forensic Medicine and Forensic Sciences, Public Institution (INMLCF, I.P.). The following information was collected: socio-demographic characteristics of the victim (gender, age, marital status, occupation, prior criminal records) and of the officer (gender, age, marital status, police force, professional category, criminal record, disciplinary record); contextual characteristics of the shooting (region of the country, time of occurrence, place, type of incident, no. of officers involved, no. of officers shooting, no. of shots, no. of civilians involved, no. of civilians hit, distance of the shot(s), type of weapon, calibre of weapon, projectile used, victim's movements at the time of the shooting, position of the victim relative to the officer, aggression/attempted aggression on the officer or a colleague, type of aggression on the officer); data related to the forensic medical examination (whether or not there was a forensic medical examination, existence or not of injuries), no. of parts of the body affected, identification of the parts of the body affected, internal organs affected, direction of the shots in the victim's body, angle of the shots in the victim's body, need for medical assistance/hospitalisation, severity of the injuries; judicial decision (conviction, acquittal).
Based on the classification that was adopted to the Portuguese Institute of Forensic Medicine and Forensic Sciences, 25, 26 the severity of the injuries arising from the shootings was classified as non-lethal and lethal. Non-lethal severity includes the following degrees: degree 0 e absence of injuries; degree 1 e minimal injuries (e.g., abrasions, broken skin); degree 2 e injuries of medium severity (e.g., laceration, fracture not requiring surgical treatment); degree 3 e severe injuries (requiring surgical treatment); degree 4 e very severe injuries (potentially lethal). Then, the lethal injuries were classified as degree 5. A descriptive analysis was carried out. The chi-squared test was used to compare proportions and the ManneWhitney test to compare continuous variables.
The statistical software used to handle the data was IBM SPSS Version 21.
Results

Characteristics of victims and officers involved
The victims were mainly male (n ¼ 67), with only 2 female victims. There were no statistically significant differences in the socio-demographic characteristics of the victims according to the degree of severity of the injuries (p > 0.05) ( Table 1) .
The police officers involved in the shootings were all male. The police officers who fired the lethal shots were on median (m) older (m ¼ 35) than those who fired non-lethal shots (m ¼ 31) (p ¼ 0.008) and the majority (n ¼ 25; 86.2%) lived with a partner (p ¼ 0.006) ( Table 1 ). It was seen that most of the records describe situations with officers from the National Republican Guard (GNR) and the Public Security Police (PSP). An officer from the Criminal Police (PJ) was involved in only one incident. It was found that the majority of the police officers were involved in carrying out policing duties (91.3%). Only 7.2% were in intermediate positions and 1.4% in leading positions. Only one case was found where the police officer involved had a criminal record. The GNR officers caused lethal injuries in 10 (35.7%) of the 28 cases where they discharged their weapons and the PSP did so in 22 (55%) of the 40 cases where they fired their weapons.
Contextual characteristics of the officer-involved shooting
Of the 32 cases that resulted in death, 16 were on the public thoroughfare and 13 were in the victim's vehicle or in third-party vehicles.
The type of firearm most commonly used was the semiautomatic pistol (n ¼ 59), calibres 7.65 mm (n ¼ 27) and 9 mm (n ¼ 32). Of note is one case of a lethal shooting where the weapon used was a shotgun (calibre 12) loaded with cartridges with rubber buckshot.
No differences were found between non-lethal and lethal shootings as to the part of the country where they occurred (North, Centre, South), the time of the occurrence, the number of civilians and officers involved, the type of incident, the aggression or attempted aggression on the officer or a third party, the number of shots, the distance of the shot and the position of the victim relative to the officer at the time of the shooting (p > 0.05) ( Table 2 ).
Forensic medical examination results according to injury severity
A forensic medical examination was carried out in all of the lethal cases (n ¼ 32). Of the total of non-lethal cases (n ¼ 37), a forensic medical examination was carried out on all but 8 of them.
The existence of bodily injuries on the victim was confirmed at a trial in all of the cases analysed, even if there was no examination.
No differences were found in the severity of the injuries and the direction of the shot in the victim's body (p ¼ 0.196) ( Table 3) .
With regard to the angle of incidence of the projectile on the victim's body, it was found that, in the lethal cases, this was mainly perpendicular (0 ), and that in the non-lethal cases, it was mainly oblique, in a descending direction (p ¼ 0.012) ( Table 3) .
With regard to the part of the body with most severe injuries, it was found that the majority of the lethal cases and the highest incidence of non-lethal cases occurred when the part of the body affected was the thorax/abdomen (p ¼ 0.002) ( Table 3) . It was also found that injuries to the head, neck and thorax were more often lethal than non-lethal, unlike injuries to the abdomen, and that injuries to the face and limbs were never lethal (Fig. 1) .
With regard to the exact moment when the police officer shot the victim, it was found that the severity of the injury was most often lethal when the victim was running away and non-lethal when the victim was attacking (p ¼ 0.039) ( Table 3) .
No association was discovered between the distance of the shot and the severity of the injuries (p ¼ 0.947) ( Table 3 ). In the majority of the non-lethal cases, the victim was treated in hospital, as opposed to the lethal cases, where the victim died at the scene of the event (p < 0.001) ( Table 3) .
Officer-involved shooting: the judicial sentence
The court sentence handed down for the lethal shootings was conviction in 18 cases (56.3%) and acquittal in the remaining 14 cases (43.7%). For the non-lethal cases, the most frequent outcome was acquittal (p < 0.001) ( Table 3) .
With regard to the moment of the shooting, it was found that conviction was the most common outcome when the victim was running away (n ¼ 14; 60.9%) and acquittal was the most common when the victim was attacking (n ¼ 23; 50%) (p ¼ 0.003).
As to the position of the victim relative to the police officer at the time of the shooting, it was observed that there is no significant difference with regard to the judicial decision (p ¼ 0.553). On analysis of the existence of aggression or attempted aggression on the police officer or a colleague, we discovered that the outcome was mainly a conviction when aggression did not occur (n ¼ 16; 69.6%) and the outcome was acquittal when aggression occurred (n ¼ 27; 61.4%) (p ¼ 0.032).
Discussion
The lethality rate in the 69 cases analysed was 46.4%. However, our estimate may be overestimated as it was impossible to find out the number of cases of officer-involved shootings of civilians in Portugal. We should also mention that we did not consider in our analysis those cases of shootings that did not result in criminal proceeding with court hearing. Besides, we were not able to consult 20 cases of the 90 criminal proceedings that occurred in Portugal between 1991 and 2012, which corresponds to around 20% of the total number of cases although we believe that these cases did not occur in different circumstances than the cases we analysed. Additionally, we are not able to compare our estimate with other countries in where studies were performed using all the population. 6, 22, 27 In our study, victims presented a low median age. These values are approximately similar to those observed in a study carried out in some American cities, 4, 27 and also to those found in other studies on police officers discharging firearms. 4e6,9,10,12,14 Therefore, most police shootings correspond to situations involving young adults. In our study, we observed one case where the victim was a minor, aged 16. Although not so common, other studies have also reported situations involving minors. 5 With regard to the gender of the victims, the results obtained follow the trend of other studies, which also show that in the vast majority, 5, 9, 12, 14, 20 if not all of the cases, 9 the victims are male.
The highest percentage of lethal cases occurred with PSP officers (55%). We were not expecting such result once the Law that regulates the use of firearms (Decree-Law n. 457/99 of 5 November) is the same for the all Portuguese police forces. Besides, PSP is a civilian police force while the GNR is the Portuguese police force with more of a military bent. Because of that, it could be expected that there would be a philosophy of legal use of firearms in the GNR geared more towards effective performance of their mission and less concerned with the preservation of human life. However, we must point out that the fact that the total number of incidents of the Portuguese police forces shooting on civilians is unknown could limit comparisons between them.
With regard to the places where the shots were fired, the most common were the public thoroughfare and the victim's vehicle or third-party vehicles. As to the place, it is important to emphasize the high percentage of lethal cases in the incidents occurring in vehicles. This result may be due to the fact that the officer hits the victim through the structure of the vehicles (glass, metal), which alters the trajectory of the projectiles. Thus, the officer ends up having no control over the shot and much less on the part of the body that is hit. However, this percentage is lower than the percentage of lethal shootings on the public thoroughfare when the victim is on foot. This difference may, once again, be as a result of the circumstances. In the former, the projectile hits the structure of the vehicle before hitting the victim, becoming deformed and slowing down, thus losing power to penetrate the body, unlike what happens in the latter, where the projectile directly hits the victim's body. The thorax/abdomen was the part of the body most often hit, both in lethal and non-lethal cases. This is in accordance to the results obtained by James & Melissa, 12 if only the thorax is taken into account, but differs from the results obtained by Ahmad & et al., 28 in which deaths were due to chest injuries. The thorax/ abdomen is the part of the body most often hit probably because to the larger surface area and it is thus more likely that the shot will hit here. On the other hand, it is the part of the body that is easier to get considering the line of sight when the officer raises the weapon to eye level to take the target. In the lethal cases according to the specific part of the body, it should be noted that the highest percentage was in the chest and head. Valerie & et al. 22 showed that there was no significant statistical difference in the rate of lethal cases among the people hit in the head and those hit in other parts of the body. Also of note in this study is the nonexistence of any death in the cases where the most serious injury was to the upper or lower limbs. The Portuguese police teaches officers that if they have to discharge a firearm against civilians, whenever possible, they should try to hit parts of the body that do not have vital organs, preferably the legs, even in the face of threats of death or serious injury, in order to preserve the life of the suspects to the utmost. The results of this study prove the correctness of this doctrine. The most common angle of incidence of the projectile in the victim's body was in the perpendicular in lethal and non-lethal cases. There has not been much investigation on the angle of incidence of shootings. However, the results obtained suggest that it could be interesting to investigate more deeply into the angle of incidence of the projectiles in order to establish the correct trajectories and, thus, better understand the circumstances of the shooting and discover the truth behind the events.
Our results showed that the highest number of the shootings occurred when the victim is running away. In these circumstances, considering that the victim's action is not an imminent danger to the officer or third parties, according to the Portuguese Law (Decree-Law n. 457/99 of 5 November) the officer would not be expected to fire because it is not legal. Taking into account only the lethal cases, we found that the majority of the shots were also fired when the victim was running away. These results are unexpected because police officers would be expected to fire more lethal shots when they were being attacked than when they were not as, during an attack, they can act on the spur of the moment without having time to take a controlled shot. There are studies showing that the reaction time of police officers increases and the precision of shooting decreases when they are directly attacked by aggressive offenders, due to the anxiety that such an attack causes. However, we should mention that, as in another countries, Portugal has adopted the Basic Principles on the Use of Force and Firearms by Law Enforcement Officials and created a law that specifies the conditions that must be met for the use of firearms. Comparing Portugal to another European countries, it is known that Germany and Spain have, for instance, similar law to Portugal although Germany is less restrict than Portugal.
We found no significant statistical difference between lethal and non-lethal cases according to the distance of the shot. Therefore, this study shows that the lethal nature of single-projectile shots is not associated with the distance between the police officer and the civilian in question. Conversely, the study by Michael 6 shows that the percentage of lethal cases decreases as the distance of the shot increases. However, in the case of the shooting with less lethal projectiles, it can be assumed that the short distance of the shot had a major influence on the death of the victim, as in the study by Czeslaw & et al. 7 In the majority of the cases (lethal and non-lethal) the judicial decision acquitted the police officer involved in the shooting and approximately 30% of the acquittals corresponded to lethal cases. In the majority of cases, officers were convicted when the victim did not attack or attempt to attack the officer or a colleague. However, when it was proved that the victim attacked the officer they were acquitted. It seems to indicates that Portuguese courts place value on the fact that the victims of the officer-involved shooting had at some point attacked or attempted to attack the officers or third parties, even if this was before the officers fired their weapons.
The main limitation of this study arises from the fact that we could not find all the cases of officer-involved shootings against civilians in Portugal. This was because there is no systematic record of all of the cases. As far as we know this is the first study performed in this country on this topic. Although the limitations, we are convinced that information of the criminal proceedings was privileged access to a source that is difficult to receive authorisation for.
We must emphasize that we are characterizing the situation of a country that has a very restrictive law on the police shooting. Also, our study results highlight the need to be established more clear legal rules that restrict the use of firearms to situations of imminent danger of death or of serious bodily injury and there must be greater investment on legal, technical and psychological training for police officers, so that they may refrain as far as possible from shooting at parts of the body where there are vital organs, making firearms, in fact, the last resort for police officers doing their job.
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